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Over%Arching%Goal%
Develop'a'machine'learning'approach'capable'of'merging'a'variety'of'datasets'to'
iden6fy'loca6ons'ideal'for'in7situ'measurements'of'snow.'The'results'of'this'work'will'be'
an'improvement'in'water'supply'es6mates'and'will'allow'for'detec6on'of'key'valida6on'
points'for'current'and'future'run7off'models.%%
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• Radial%Basis%FuncMon%Neural%Network%
• ParMMoning%
• What%is%Graph%Theory?%

• Defining%Graphs.%
• Hubs/Modularity%

• OpMmizaMon%

•  Some%Results%



Slope%

ElevaMon%

Aspect%

Snow%Depth%Neuron'

Neuron'

Neuron' Σ%

Single%Layer%Neural%Network%

%
%
%
%
%

%
%
%

%

%
%
%
%
%

%
%

Structure'of'a'Neural'Network.
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Par22oning'Data
%%%%%%%%%%%%%Feature%Matrix%
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The'Approach

Graph%Theory%+%Neural%Networks%
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• RelaMonships%defined%by%connecMons%known%as%edges.%%
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What'is'Graph'Theory?

• RelaMonships%defined%by%connecMons%known%as%edges.%%
• RelaMonships%between%individual%objects%or%measures%called%nodes%
can%then%be%formed.%

• A%collecMon%of%edges%and%nodes%is%called%a%Graph.%



What'is'Graph'Theory?

• Adjacency%Matrix%
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What'is'Graph'Theory?

• Degree%Matrix%
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What'is'Graph'Theory?

•  Laplacian%Matrix%
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Graph'Proper2es
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Graph'Theory'Based'Unsupervised'Learning
•  Populate%adjacency%matrix%

% %1%%%%if% %ΔSD%<%δ%

Aij% %=%
% %0%%%%%if%% %ΔSD%>%δ%

%

%

%



Adjacency'Matrix

Nodes%



Adjacency'Matrix

Nodes%

Clusters%



CLUSTERS'
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Use%staMsMcs%from%clusters%%%%%%%%%%%%%%%%%%%%%%to%perform%unsupervised%training%on%the%RBFNN.%



Modularity

Clauset%et%al%2004%
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Data
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Preliminary'Results
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Center%for%Snow%&%Avalanche%Studies%



'Wind'Direc2on ''''''''''''''(Winstral'et.'al'2002)

SASP WindRose: Oct 1, 2015- June 10, 2016
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